Key indicators: single-crystal X-ray study; T = 293 K; mean (Ti-O) = 0.004 Å; R factor = 0.024; wR factor = 0.027; data-to-parameter ratio = 49.7.
Single crystals of dineodymium(III) dititanium(IV) heptaoxide, Nd 2 Ti 2 O 7 , were synthesized by the flux method and found to belong to the family of compounds with perovskitetype structural motifs. The asymmetric unit contains four Nd, four Ti and 14 O-atom sites. The perovskite-type slabs are stacked parallel to (010) with a thickness corresponding to four corner-sharing TiO 6 octahedra. The Nd and Ti ions are displaced from the geometrical centres of respective coordination polyhedra so that the net polarization occurs along the c axis. The investigated crystals were all twinned and have a halved monoclinic unit cell in comparison with the first structure determination of this compound [Scheunemann & Mü ller-Buschbaum (1975) . J. Inorg. Nucl. Chem. 37, 2261 -2263 .
Related literature
For previous determinations of Nd 2 Ti 2 O 7 , see : Scheunemann & Mü ller-Buschbaum (1975) ; Harvey et al. (2005) . For related compounds, see: Gasperin (1975) ; Ishizawa et al. (1980) ; Schmalle et al. (1993) . For the extinction method, see : Becker & Coppens (1974) . (Dowty, 2006) and DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: PLATON (Spek, 2009 ) and publCIF (Westrip, 2010 Fig. 2(a) ).
Experimental

Crystal data
The slabs are stacked along b with interconnecting Nd-O bonds. The thickness of the slabs corresponds to four cornersharing TiO 6 octahedra. The TiO 6 octahedra have two tilt systems about c and b* which are closely related to the displacements of Nd atoms. The mode of the Nd atom displacements along b* is schematically illustrated by arrows in hence suggesting a halved monoclinic unit cell as shown in Fig. 2 
(a).
Diffraction data in the present study were taken using a conventional sealed X-ray tube. Within the limitations of the experiment, we could not find any superstructure reflections that would double the unit cell volume. It should be noted that twinning of the investigated crystal does emerge as extra reflections with h = odd (Fig. 4) , and that the reciprocal pattern of the components can be indexed on basis of doubled monoclinic unit cells like those of HWLSR or SMB.
However, it is not difficult to distinguish the twinning because the extra extinction condition appears for reflections with h = even and k = odd (Fig. 4) . A trial integration was carried out for the present crystal, assuming a doubled monoclinic cell similar like that of SMB or HWLSR, but the mode of Nd atom displacements in the doubled cell was essentially the same as those in Fig. 2(c) , and no structure similar to Fig. 2(b) was obtained.
As a conclusion, the HWLSR structure model is supposedly the same as the present one. On the other hand, it seems difficult to discard the possibility of two monoclinic modifications for Nd 2 Ti 2 O 7 at room temperature as far as the SMB structure exists.
Experimental
Crystals were grown by the flux method using Nd 2 O 3 (Wako Co., 99.9%) and TiO 2 (Wako, 99%) as starting materials, and 
Refinement
The charge-flipping structure solution program SUPERFLIP (Palatinus & Chapuis, 2007) (Gasperin, 1975) and Ca 2 Nb 2 O 7 (Ishizawa et al., 1980) . Further refinements were thus carried out using the atom positions of monoclinic Ca 2 Nb 2 O 7 as starting parameters. All the crystals showed twinning where one twin component (m2) is obtained by rotating the other (m1) by 180° about b*. The orientation relationships of the two twin components are illustrated in Fig. 4 . The twin scheme is essentially the same as that described for La 2 Ti 2 O 7 (Schmalle et al., 1993) . Since the monoclinic lattice is metrically the sublattice of the pseudo-orthorhombic one in reciprocal space (Fig. 4) , all the reflections of the twin components with h = even are almost perfectly overlapped whereas those with h = odd are not overlapped at all. The integration of peak intensities were carried out separately for the lattices of the m1 and m2 components, and an absorption correction was processed by TWINABS (Bruker, 2008) . In addition to the above, crystals undergo twinning by merohedry where the spontaneous polarization vectors of the ferroelectric domains are aligned oppositely along c. The refinement was thus carried out assuming four twin components, m1, m2 and their inverted ones, resulting in roughly similar volume fractions of 23 (3)%, 28 (2)%, 22 (1)% and 27 (1) %, respectively. The lowest angle reflections, 010 and its equivalents at θ =1.58°, were removed from the refinement because their intensities were seriously affected by the beamstop.
Anisotropic and isotropic atomic displacement parameters were used for the two types of metal and the O atoms, (Dowty, 2006) and DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: PLATON (Spek, 2009) and publCIF (Westrip, 2010) .
Figure 1
View of a part of the Nd 2 Ti 2 O 7 structure with displacement ellipsoids drawn at the 95% probability level. Symmetry codes are given in the geometric parameters 
Dineodymium(III) dititanium(IV) heptaoxide
Crystal data Extinction correction: B-C type 1 Gaussian isotropic (Becker & Coppens, 1974 
